



10th Class 2021 







Math (Science) | Group-l PAPER-I 
(Subjective Type) | Max. Marks: 60 





) (Part-l) : 
2. Write short answers to any SIX (6) questions: (12). 
Define exponential equation. . | 
tad In an equation, if variable occurs in exponent, then 
it is called exponential equation. , a 
(ii) | Solve by factorization: x?- 11x = 152 
Ans, x?-11x=152 .- 
x2 — 11x - 152 = 0 
x* — 19x + 8x —- 152 = 0 
— X(x — 19) + 8(x - 19) =0 
(x - 19)(x + 8) = 0 
.x-19=0 or _x+8=0 
for x-19=0 | 
=> x=19 
for x+8=0 
=> XX be/|e 
| S.S = {19, -8} 
(iii) Solve: x? + 2x-2=0 
EG Here, a= 1,b=2,c=-2. 2 
We may solve the above equation through quadratic formula, so 
y= bth? - dac a 


2a 3 ee gy 
2 tVi(2)? - 4(1)(-2 _-2+/4+8 
, es > 


(iv) Evaluate: (1-30 - 30?)6 : 
Given: 
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(1 - 3w- 3w*) 

By taking common, we get 
= [1 — 3(w + w)] 

As we know that: Wt we = 1 
=[1- 3(-1)}° 
= (1 + 3)§ 
= 45 = 1024 

(v) Find the product of complex cube roots of unity. 
EX® Three cube roots of unity are: 


4 -1 +1-3 ot —-3 
’ > and ar) 


, (tty) (t-vie3 
The product of cube roots of unity = (1) | ~~ 5 
= (-1P- (V3) 
. _1-(-3) : 
= 
ee a 
ar ile” te 


j w) (w2)=1 or w= 1 | 
(vi) Mae ae ~* +1:;6+ 4x and 2: 5 are equal, find 
the value of x. I) 
IMD (3x+1):(6+4x)=2:5 
Product of means = Product of extremes 
(6 + 4x) x 2 = (3x + 1) x9 
42+ 8x = 15x+5 


8x — 15x =5-12 
~7X=- 
m2 
ae 
X= 1— 


(vii) fy a and y=4 when x = 3, find X when y = 24. 


ome. 
EX Given that y a 
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k 
= yey (i 
Put y = 4 and x = 3 in (i) 
aaa 


=> k#12 
Now we have to find x when y = 24. 
Put y = 24 and k = 12 in (i) 


~1 + /-3 


(viii) Find @, if@=——> 


Ans w= 
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(ix) 
EGE> Let c be the third proportional, then 


Find a third proportional to: (x -y)*, x*-y’. 


(x+y)? G8 —y%) 6: GP -y) se 
be in proportion. 
We know, product of extreme = product of mean 





=> o(x-y)?=(x8-y%) x (P-y") 
x2. + xy + y? x2 + xy + y4 
=>. -&= 3 
c = (x? + xy + y*)(x? + xy + y”) 
= (x? + xy + y*)? 
3. Write short answers to any SIX (6) questions: (12) 
(i) ~ Resolve into partial fractions: (x as 3) 
; a cot beer = B 
Lu . (x - “x +3) x-4 -X+3 
| | (i) 


(ii) 


(a) 


x-11 =A(x + 3) + B(x - 4) 
Put x=4, x=-3in (i) 


Firstly, 4-11 =A(4 +3) + B(4-4) 





vie A(7) +0: 
=> — TA=-7 
A | 
And 23-11 =AC-3.+ 3) + B(-3 - 4) 
-14 = 0+ B(-7) 
=> -7B =-14 
B=2 
‘94 * wll 2 


So, (_4)(x+3) x-4 x43 


What are partial fractions? 


ESE Partial fractions can be define as: 


Decomposition of resultant fraction -_ with D(x) # 0, when 
D(x) consists of non-repeated linear factors. 
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(b) D(x) consists of repeated linear factors. 
(c) D(x) consists of non-repeated linear factors. 
(d) D(x) consists of repeated irreducible quadratic factors. 
(iii) lf X = {1, 4, 7, 9} and Y = {2, 4, 5, 9}, then find Y 7 X. 
EGE Given, X={1,4,7,9}, Y={2,4,5, 9} 
YX = {2, 4, 5, 93.4 (1, 4, 7, 9} 
= {4, 9} 
(iv) Define an Onto function. 
EME A function f : A -’B is called an onto function, if 
every element of set B is an image of at least one element 
of setAi.e., Range off=B.  - 
For example, if A = {0, 1, 2, 3} and B = {1, 2, 3}, then f: A>B 
such that f = {(0, 1), (1, 2), (2, 3), (3, 2)}. Here Range f= {1, 2, 3} = B. 
Thus f so defined is an onto function. . - 
(v) If A-=Nand B=W, then. find the value of B-A. 
MM  A=N=({1,2,3,...} : 
B=W = (0, 1, 2, 3, . ar 2 
B-A={0,1,2/3, dans 1-1. 3 bless e 
= {0} 
(vi) if = {a, b,c}, M= (a, e, f, 9}, then find two binary 
relations in L x M.- 
SB Lx M={a,b,c}x{de,f,g} 
‘((a, d), (a, e); (a, f), (a, 9) 
M.= 4(b,-d), (b, e), (b, f), (b; 9) 
(c,d), (c, €), (¢, f), (¢, 9): 
Ry = (a, d), (b, f), (C9)} 
Rz = {(a, e), (b, d), (¢, e)} 
(vii) Find the arithmetic mean by direct Suethod for the © 
set of data: 200, 225, 350, 375, 270, 320, 290..' 


ES The arithmetic Mean: 
| is ax 


200 + 225 + 350 4 = 375 + 270 + 320 + 290 
7 | 
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B 
No 
© 


(viii) Define class mark. 

. For a given class, the average of that class obtained 
y dividing the sum of upper and lower class limits by 2, is 

called the midpoint or class mark of that class. : 

(ix) Name two measures of central tendency. 

Ansa Following are the two measures of central tendency: 

1. Arithmatic Mean 2. Median 
4. Write short answers to any SIX (6) questions: (12) 


(i) - Find ‘r’, when /= 56 cm and 6 = 45°. 


ESS 7= 56cm, 0= 45, r=? ~ 
. By converting the 9 into radians, 


45° = 45 <aa0 radian 





Tt 
= © radians 
We have, 
/=ré0 
_f 
=> r=5 : 
_ 56 56x4 
= as = 
P 4 
r=/71:2/7 cm 


Define radian measure of an angle. 
ded at the centre of the circle by an 
the. radius of the circle is 


(ii) 
EXE The angle subten 
arc, whose length is equal to 


called one Radian. 
(iii) | Express the angle 315° into radian. 


m Ans, We know 
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—_ = —h 
1° = 7g rad. 


315° = 315 799 fad: 


_ 315 
= 480 Tt rad. 


a 
=a m radians 
(iv) State theorem of componendo and aividondes 
JAns4 lf a:b=c:d, then 
(i) pr ieepee edeoad 

and (il) a-b:atb=c-—d:ctd 
nse Find the fourth proportional to 8; 7, 6. 
; Let ey eae al is X: 

‘0: 





* x =7 x 6 
_ 42) 
KAS 
4 
x= 4 : 

In a AABC, a= 47 cm, b= al te 8 cm, find m ZB. 
for a=1/cm, b= 15cmandc= 8 cm 
'Pythagora’s theorem : 

a2 = - b2 2. C2 | 3 
(17)? = (15)? + (8)? ~ 

289 = 225 +64 e 

289 = 289 Bo eae A 
- ABC is a right andi triangle. 


_ Opp. side. 
So,. tan B = “adi. side 


~ 


15 
‘tan B=— 8. 
B= tar! =61. g° 
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(vii) Divide an arc of. any length into four equal parts. 
) Steps of construction: a 
(i) _ Divide an arc AB. The , ~~ 
7 central angle of arc is 120°. 
(ii) Divide 120° central angle 
into four equal parts each © 
of size 30°. 
(iii) Produce these angles met AB at point A, x Y, Zand B. 
(iv) Arc AB has been divided into four equal parts. | 





a 


-3n, 

(viii) _ Write the closest quadrantal angles between which the angle “lies. 
Therefore, the closest 

quadrantal angles between 


the angle -3 7 lies are: 2 . 
= 2 and -3 =5 a5 = 


| ft Ve vette (1 sin 6) (1+ sin 6) = cos?.6 


"i —sin 6) (1+ sin 8) 

Using (a — b)(a + b) 

| = (1)? — sin? 0 

= | —sin? 0 

Using identity : 
sin?@+cos*?0=1 
cos?@=1—sin? © 

= 1+ -sin?6 ! 


=cos?0=R.H.S . 
(1 —sin @) (1+ sin 6) = ‘cos? 6 
(Part-II) 


NOTE: Attempt THREE (3) : aaa in all. But saad Ba 
No. 9 is ee 
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Q.5.(a) Solve by factorization: +4 q 42° (4) 


iD Re Xx 23 
x *xed> 42 


Multiply both sides by 12x (x + 1) 
{ . x 25 
: x 12x (x + 1) + Aap x 12x + 1) = 72° 12 (x +1) 


12(x + 1)(x + 1) + 12x? = 25 x (x + 1) 
12(x* + 2x + 1) + 12x2 = 25(x? + x) 
12x? + 24x + 12 + 12x? = 25x? + 25x 

24x? + 24x + 12 = 25x? + 25x 

Take all terms to right side, 
~ > 25x? + 25x — 24x? - 24x - 12 = 0 

x? +x-12=0 
x + 4x —3x—12=0 
x(x + 4) — 3(x + 4) = 

(x + 4)(x — 3) =0 
Eitherx+4=0 or x-3=0 











If x+4=0 
> x =-4 
or x-3=0 
= x=3 


So, S.S ={3, -4}. 
(b) Find m, if the roots of the equation x’ + 7x + 3m - 


5 = 0, then satisfy the relation 3a — 2B = 4. - (4) 
a 
Ans¢ x2 + 7x+3m-5=0 

Let a, B, be the roots of equation, | 

ak = 3 
Ssa+peweye-7 (i) 
p= op=2= 28? =3m-5 | (i) 
But we have, | | 
30-28 =4 - 
From (i) 


‘atp=-/ 
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B=-7-q 
By putting in the given relation, we get 
3a —2(-7 —a) =4 : 
(Sa +14+20=4 


5a=4-14 
_ 210) 
= 5 
Bact 
By puting) in (i), we get 
at+tBp= 
(—2+8= : 
“ps5 


By putting the values of qa and B in (ii), we get 
(-2)(-5) = 3m -5 








| : 10 =3m-5 
—— , 3m = 15 
— "4 m=5 ; 
a:64a)4 Ifa: b=c:d (a,b,c,d# £0), then show that 
a... ja te . | ? 
b~ b? +d?" =p reel |... (4) 
~ EX Given, - | 
a:bi3e: 4d 
alc 
b d 
ac , 
Let, b” d- k. 
Then, — 
a=bk ) 
. c=dk . 
Again, Given 
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sm 








LHS =p (ii) 
By putting (i).in (iii), we get 
bk 
== | 
=k 
: Q2 + 2 
R.H.S = Fe wr (iv) 
By putting (i) and.(ii) in (iv), we get 
_. [Ke + (dk? 
~* DPtde 
2k2 + d2k2 
om \) b? +d? 
_ fie(b2 + 0) | 
~ \y (b? + d?) 
=Jke 0 
=k 
So, 
L.H.S =R.H.S 
pS | 
= 2 - Zz Proved... 





' : 3x — 11 
(b) Resolve into partial fractions: (x + 3)(x? + 1) (4) 


3x-11. _Ax+B, C_.- 
BS catty) eet x+3 


Multiply throughout by (x? + 1)(x + 3) 





3x- 11 = (Ax + B)(x + 3) + C(x? + 1) (1) 
Let x+3=0 => =-3 
Put x = -3 in (1) 


3(-3) — 11 = (A(-3) + B)(-3 +3) + C((-3)? + 1) 
-9-11=0+C(9 + 1) | 
-20=10C : 


“ 
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GF 


Identity can be written as 
3x — 11 a Aye + SAK+.Bx4 3B C2 4G. 
Equating the constants, 
—-11=3B+C 
a 2 2 
=—14+2. - 
3B=-9 => | 
Equating coefficients of x?, 7 
“O=At+C 
O=A-2 
A=2 
So, the required partial fraction is: 
_ 2x + (=3) 5 —2 
~ x2+4° x3 
2x -—3 " Al 
| —y24+4 7 x+3 
ee ea eT ae p 
Q.7.(a) If U= {1, 2, 3, 4, 5, 6, 7, 8, 9, 10}, A= {1, 3,5, 7, 9} | 
and B = {2, 3, 5, 7}, then verify (Av B)' =A'OB'. (4) 


LG L.H.S = (AUBY’ 
So, - AUB= {1, 3, 5,7, 9}U{2, 3, 5,7} 
Atu.B =711,,2, 3, 5, 7; 9} 
(auBy=u- (A UB) 
24, 28) vcssy WOE (1,2, 3,5,7,9} 
= {4 6, 8, 10} (i) 
Now. R.H.S =A’ B' 
A'=U-A 
A’ = {1, 2, 3, ...,10} - {1, 3, 5, 7, 9} 
={2, 4, 6, 8, 10} 
B'=n-B 
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={1, 2, 3, ...., 10} - {2, 3, 5, 7} 
= {1,4,6,8 9, 10} 

Now, A’oB' 
= {2, 4, 6, 8, 10} 7 {1, 4, 6, 8, 9, 10} 
={4,6,8,10} (i) =LHS 

From (i) & (ii), 

Therefore, L.H.S =R.H.S 

=> (AUB) =A'OB' 

(b) Find the standard deviation “S”: (4) 
9, 3, 8, 8, 9, 8, 9, 18 sioenciaicn 


EMS For Answer see Paper 2019 (Group-ll), Q.7.(b). 


Q.8.(a) Verify the identity: tes) 4 tan @sec 0. (4) 
NT Aesing 1¢sin@ 


ESB For Answer see Paper 2017 (Group-ll), Q.8.(a). 


Ans, 
(i) Draw an angle ZAOB of 


measure 45°. 
(ii) Draw ob a bisector. of 
ZAOB with compass. 





1) 


(iii) . Take any point © on OD. 
(iv) Draw OT perpendicular to OA, intersecting OA at F. 
(v) Drawa circle with center C and radius CF. 


(vi) This circle touches both arms of ZAOB. 


Q.9. A straight line, drawn from the centre of a circle 
to bisect a chord (which is not a diameter) is 
perpendicular to the chord. (8) 

EX Given: 
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M is the mid-point of any chord 
AB of a circle with centre at O. 

Where chord AB is not the 
diameter of the circle. 
_To Prove: 


OM 1. the chord AB. 


Construction: 
Join A and B with centre O. 
Write 21 and 22 as shown in the figure. 


Proof: 












Statements Reasons 





In AOAM <» AOBM 
| mOA = mOB Radii of the same circle 
mAM = mBM Given 
mOM = mOM ‘| Common 
AOAM = AOBM $\S.S=/S.S.S 


Corresponding sides of 
congruent triangles. 
Adjacent supplementary 
angles 

From (i) and (ii) 


> mZt=MZ2 (i) 


he, mZ1+mZ2 = 
mZAMB = 180° (ii) 
mZ1=mZ2 = 90° 
ie., -OMLAB 


OR 

If the angles subtended by two chords of a circle 
(or congruent’ circles) at the centre 
(corresponding centres) are equal, the- chords 
are equal. 





Given: 
ABCD and ‘A’B’C'D’ are two congruent circles. with | 


centres. 

O and O’ respectively. ee and A’C’ oe chords of 
circles ABCD and A’B’C’D’, Pepeaively and mZAOC = 
mZA‘O'C’'. 

To Prove: 


mACG = mAVC! 









Proof: 






Statements ‘ Reasons 


‘AOAC ~ AOYA'C'. | 





In 
mOA = mO‘A' Radii of the congruent circles 
mZAOC = mZA‘O'C’ Given | 
mOGC = mO'C’ | Radii of congruent circles _ 
AOAC Z:AO'A'C’ —| SAS = SAS 


Hence mAC =,mA’C’ 
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